and augments the glutamate pool. The glutamate pool influences glutaminase-I activity and NH 4 production. In vitro studies show that a-Kg may contribute to titratable acid (TA) formation, and to renal gluconeogenesis (RGP). RGP has been coupled with ammoniagenesis. The present studies in man demonstrate that these several processes may be interrelated through metabolism of a-Kg. Trans-renal extractions of a-Kg, glucose, oxygen and PAH with measurements of inulin and PAH clearances, Na, NH 4 + and TA excretions were measured in 6 children with acyanotic congenital heart defects and 4 children with normal renal functions, recovering from glomerulonephritis, during an infusion of Na a-Kg. The urinary pH rose from 5.2 to 6.1. oc-Kg infusion increased RGP, fractional Na reabsorption (RNJ, and TA, but decreased NH 4 + excretion. Statistically significant correlations were found for renal a-Kg utilization directly with RGP, RNa, QO 2 and, inversely, with NH 4 + excretion. RGP also was inversely correlated with NH 4 + excretion. Q_O 2 was correlated with RN S , but could account for only 60-80 % of a-Kg utilized. Increased Rwa was associated with increased glucose utilization. These observations indicate that the renal concentration and metabolism of a-Kg might regulate pathways leading to urinary acidification or Na reabsorption, as well as to RGP. The latter may be a metabolic control device for Na reabsorption. ( [Acta paed. scand. 58: 321, 1969] permit the quantitation of net acid balance (NAB) in growing infants for the first time. NAB consists of the difference between net acid intake (NAI) and urinary net acid excretion (NAE). NAI, defined as the daily net gain of noncarbonic, non-metabolizable acid from all extrarenal sources, consists of contributions from G-I absorption, sulfuric acid production, organic anion (OA-) excretion, skeletal mineralization (Ca++ balance) and soft tissue growth, each of which can be measured or approximated. Daily NAB was determined in 3 groups of" 6 to 12 growing healthy premature infants fed 100-120 Cal/kg/d of either PM60/40R (group A, 50 periods), Similac R (group B, 28 periods), or a standard cows milk formula (group C, 28 periods). All formulae contained surprisingly large loads of undetermined anion [UA = (Na++Ca++-l-Mg++)-(Cl-+1.8P)], being lowest in A and highest in C, but since fecal UA approximated oral intake of UA in all groups, net absorbed UA (potential base) was small. Sulfuric acid production was low in A and B and higher in C. Acid load due to urinary OA-excretion was significant and similar in all groups, while that due to skeletal growth was proportional to Ca++intake. Despite differences in the amount and pattern of NAI, NAE closely matched NAI so that NAB was not different from zero in any group. These results show that normal growth is accompanied by a relatively high level of acid production, the pattern and amount of which can be altered in response to type of dietary intake. They also suggest a heretofore unrecognized role of the G-I tract in defense against potential base load of commonly used formulae. Mammalian kidney transports imino-acids and glycine at physiological concentrations on three types of membrane sites: a low-Km proline system, a low-Km glycine system and a 'common' high-Km system. Our recent studies (in press) show that absence of the two low-Km systems accounts for postnatal iminoglycinuria in mammals. Further studies with newborn rat kidney reveal additional ontogenetic features. Uptake: The low-Km proline system becomes active 1 week after birth. The low-Km glycine system is not active until the third week, indicating independent genetic control of these sites. Efflux: Reduced efflux rates explain increased internal accumulation of soluble amino acids in newborn kidney, at high and low internal concentrations. Efflux rates evolve with age in a manner suggesting that control of this membrane function is segregated from the control of uptake. Catabolism: Rates of oxidation (measured by 14 CO 2 formation) and conversion of intracellular L-proline and glycine to other soluble metabolites, are lower in newborn kidney compared to mature kidney, while protein incorporation rates are enhanced in the former. These events do not account for the differences between newborn and adult kidney in net transport of substrate. Ontogeny of iminoglycine metabolism in kidney thus involves independent regulation of influx, efflux, incorporation and of Philadelphia, Pa. A specific aminoaciduria involving glycine and the imino acids, proline and hydroxyproline, has been found in patients with defective proline catabolism (hyperprolinemia I and II) and in patients with renal imino-glycinuria, a selective defect in tubular reabsorption. To further elucidate the transport mechanisms of these amino acids, we have studied the uptake and metabolism of 14 C labeled L-proline in cortex slices of'normal' human kidney obtained from surgical specimens. Metabolism of proline was considerable, with 80 % or more of the calculated uptake recoverable as 14 CO 2 during a short incubation over a wide substrate range (0.065 to 50 mM/L). Further, only 33-50% of tissue radioactivity was recovered as proline, the proportion increasing with increasing media concentration. Of the remaining tissue label, the majority was recovered as glutamic acid with proportions increasing with time to 75% at steady state conditions. Formation of glutamic acid was markedly inhibited by anerobiasis. Uptake of proline demonstrated saturable kinetics, with two apparently distinct concentration dependent systems-high capacity, low affinity at high proline concentrations and low capacity, high affinity at low concentrations. Kinetics of oxidation followed an almost identical pattern. Glycine was a non-competitive inhibitor of proline uptake in the 'high' system and competitive in the 'low'; however 14 CO 2 production was unaltered by glycine inhibition. Although kinetics of proline uptake could be determined in human kidney cortex, the data indicates that extensive metabolism precludes formation of a true concentration gradient and emphasizes a possible role of proline catabolism in the process of tubular reabsorption.
